Abstract. Development of x-ray lasers using the PHELIX laser at the GSI Helmholtz center for heavy-ion research [1] is targeting a number of applications of novel x-ray sources in combination with energetic heavy-ion beams. This includes Thomson scattering diagnostics of heavy-ion driven plasmas, x-ray opacity measurements, and x-ray laser spectroscopy of highly-charged ions. Developments centered on the application of a novel double-pulse GRIP-like pumping scheme, DGRIP, where nonnormal incidence geometry is used for both the pre-and the main pulse for transient pumped Ni-like x-ray lasers [2,3]. This scheme was used at lower energy levels to pump soft x-ray lasers in the 50 -100 eV regime as well as for pulse energies above 100 J for the pumping of shorter wavelength soft x-ray lasers [4].
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PHELIX is a member of Laserlab Europe, offering access as a European infrastructure.

Status of the PHELIX system
The PHELIX (Petawatt High Energy Laser for Heavy Ion Experiments) at GSI Helmholtz Center for Heavy Ion Research, Darmstadt, Germany has been in routing user operation now for more than 2 years. About 150 days per year of laser beamtime has been provided to internal and external user experiments, either in standalone operation or in combination with the heavy ion beam provided by the UNILAC (Universal Linear Accelerator). Application experiments range from particle acceleration [5] and target surface electron transport investigations [6] to stopping power measurements of swift heavyions in plasmas [7] and x-ray source development [8] .
A schematic overview of the PHELIX facility and its connection to the adjacent accelerator experiment site is presented in figure 1 . The seed pulse for the high-energy amplifier stages can be provided from either a Ti:Sapphire based frontend or a fiber based nanosecond frontend. In the first case, selected pulses from a commercial femtosecond oscillator with a duration of 100 fs at 1053 nm are passed through a pulse stretcher, amplified in two consecutive regenerative amplifier stages and cleaned temporally by ultra-fast Pockels cells. Alternatively, the seed pulse can be created by a fiber-based nanosecond frontend which allows for arbitrarily shaped temporal pulse forms in the range of 700 ps to 20 ns and which is brought to the required energy level by a flash-lamp pumped ring amplifier. Currently, the system is modified to enable the combination of both frontend beams in sub-apertures of the full PHELIX beam with variable delay which will enable two-beam experiments with spatially separated beams. The preamplifier section consists of three flash-lamp pumped Nd:glass rod amplifiers with 19 mm and 45 mm diameter. Before entering this section, the beam is spatially shaped and cleaned by using serrated apertures and spatial
